Proteomics analysis of aromatic catabolic pathways in thermophilic Geobacillus thermodenitrificans NG80-2.
Geobacillus thermodenitrificans NG80-2 is a crude oil-degrading thermophilic bacterium isolated from an oil reservoir in China. In this study, the gene clusters and pathways for the degradation of benzoate (via benzoyl-CoA), phenylacetate (via phenylacetyl-CoA), 4-hydroxyphenylacetate (via 3,4-dihydroxyphenylacetate) and anthranilate (via 3-hydroxyanthranilate) were confirmed using combined in silico analysis and proteomics approaches. It was observed that synthesis of the enzymes catalyzing initial activation, ring oxidation and ring cleavage reactions were generally induced specifically by their respective substrates, while many of the enzymes catalyzing downstream reactions exhibited broader substrate specificities. Novel genes encoding benzoyl-CoA epoxidase and 3,4-dihydroxyphenylacetate 2,3-dioxygenase, and a paaX homologue that serves as a positive regulator of benzoate degradation were proposed. Downregulation of the glycolysis pathway, along with upregulation of the gluconeogenesis pathway and the glyoxylate bypass (phenylacetate) were detected in association with the utilization of the aromatics. This novel proteomics approach confirmed the presence of multiple metabolic pathways for aromatic compounds in NG80-2, which is highly advantageous to the survival of this thermophilic bacterium under reservoir conditions.